Background-This report concerns a female patient now aged 24 years, diagnosed at the age of 7 years as suffering from chronic granulomatous disease. At age 20 she developed diarrhoea accompanied by rectal bleeding. Endoscopy showed extensive colitis. She failed to respond to medical treatment and underwent total colectomy two years later. Aims-To discuss the histological changes in the colon in chronic granulomatous disease.
She first presented at the age of 7 with intermittent painful swellings in the lower jaw, which continued over several years and resolved spontaneously or after penicillin treatment. At the age of 10 years, tests of immune function showed impaired ability of leucocytes to kill ingested S aureus organisms and failure of neutrophils to reduce dye in the nitroblue tetrazolium test. A diagnosis of chronic granulomatous disease was made and long term treatment with co-trimoxazole (Septrin) was started.
The patient remained fairly well for 10 years but at age 20 developed some rectal bleeding. Colonoscopy showed inflammation of the rectal mucosa and at this time she had iron deficiency anaemia (haemoglobin 8.9 g/l). Shortly afterwards persistent diarrhoea developed with continuing chronic blood loss. Stool cultures were carried out on several occasions but no pathogens were isolated. As the patient was receiving prophylactic co-trimoxazole the possibility of post-antibiotic colitis was considered and a course of vancomycin was started. This did not result in any improvement. A year later repeat colonoscopy showed continuing rectal inflammation with sessile umbilicated lesions. Topical and systemic corticosteroid treatment was started. Shortly after this azathioprine was added to the treatment regimen. A year later, however, the patient was admitted as an emergency with severe bloody diarrhoea (12 movements per day) and weight loss. Colonoscopy at this stage showed mucosal inflammation as far as the hepatic flexure.
Abdominal colectomy and ileostomy was carried out when the patient was aged 22. After this the patient's condition improved and she gained weight. A year later she complained of anal discomfort and bloody discharge from the rectal stump. Shortly afterwards abdominoperineal excision of the rectal stump was carried out.
Pathological examination Macroscopic examination of the colectomy specimen showed less abnormality than expected. Mucosal folds were prominent and the mucosa was thickened and oedematous. Abnormal ulceration was not seen and there were no pseudopolyps or strictures.
Histological examination showed acute and chronic mucosal inflammation throughout the colon and rectum. This varied in intensity, when severe it was accompanied by small mucosal erosions, occasional crypt abscesses, and mucosal gland distortion. Inflammation was diffuse throughout the mucosa. Plasma t~~X9* i.nv *49 cells were evenly distributed and there was not abnormal basal plasmacytosis. Inflammation was largely confined to the mucosa or superficial submucosa and was not transmural. No deep ulceration was present. In places the mucosal surface was villiform. Lymphoid aggregates were prominent, straddling the muscularis mucosa or in the superficial submucosa. Occasional giant cells were present within the lamina propria but these were adjacent to damaged mucosal glands and true granulomata were not identified within the gut wall. Lightly pigmented, large, pale brown staining macrophages were present throughout the colon and rectum. In the large intestine these were distributed almost exclusively in the lamina propria of the basal mucosa (Fig 1) and within lymphoid aggregates close to the muscularis mucosa. They were present in all sections examined but were more obvious in areas showing less active inflammation. They stained faintly positive with periodic acidSchiff (PAS) and Masson Fontana stains but negative with Perl's prussian blue. Sections taken at the proximal limit of resection showed similar macrophages within the lamina propria of the terminal ileum but in contrast with the colon they were mainly found at the tips of the villi rather than in the basal mucosa.
Numerous enlarged lymph nodes were present in the mesenteric fat adjacent to the colon. In contrast with the bowel wall many of these contained numerous ill defined noncaseating granulomata with occasional giant cells (Fig 2) . Small numbers of pigmented macrophages similar to those seen in the colonic mucosa were also present. ZiehlNeelsen, Grocott, and PAS stains failed to show any organisms.
Electron microscopy was carried out on a rectal biopsy specimen taken before colectomy. It showed focal mucosal erosions with invasion by normal appearing polymorphs. The macrophages in the deep mucosa described above, contained cytoplasmic lipid vacuoles and electron dense bodies identical with lipofuchsin (Fig 3) . Aggregated polymorphs covered parts of the mucosal surface. These contained ingested bacteria in various stages of degradation. Some polymorphs contained apparently viable bacteria despite obvious depletion of lysosomal granules (Fig 4) . No fungi, parasites or viral particles were identified.
Histological examination of the rectal stump removed a year later showed similar features but with more intense active mucosal inflammation, erosions, and glandular distortion. The most striking feature was a considerable increase in intramucosal lymphoid hyperplasia. Granulomata were again not identified. These findings were interpreted as evidence of diversion colitis superimposed on the pre-existing condition.6 x-linked or autosomal carrier states.'0 Thus it is uncertain if this case represents an example of inherited disease or of spontaneous germline mutation, which may also occur. 1 1 There have been several histological reports of intestinal involvement in chronic granulomatous disease3 4 tissue also in that region. The macrophages were most prominent in areas where inflammation was less intense. They were not found in the upper mucosa but were also seen within lymphoid aggregates in the superficial submucosa. Similar cells are found in chronic granulomatous disease in various organs including lymph nodes, liver, and lung. Electron microscopy of these cells showed features similar to those described by Park and Chi.13 Lipofuchsin granules were present throughout the cytoplasm together with lipid droplets. As an additional finding we demonstrated fragments of ingested bacteria within the cytoplasm of degranulated polymorphs. Some of the bacteria appeared viable and would be consistent with the failure of phagocytic cells to kill certain ingested bacteria, which is characteristic of the disease.
Fisher et al 14 described a case of ulcerative colitis complicating chronic granulomatous disease in a 10 year old boy. Their description of the colonic pathology is similar to our case but lesions were more severe with extensive mucosal ulceration. It is difficult to be sure if these cases represent two concomitant disease processes or are simply a manifestation of chronic granulomatous disease affecting the colon. There is now considerable evidence that bacterial cell wall products act as stimulatory factors in inflammatory bowel disease. This is accompanied for reasons as yet unknown by subsequent upregulation of proinflammatory cytokines. ' Whipple's disease affecting the gastrointestinal tract may be associated with the presence of foamy macrophages in the lamina propria of colonic mucosa. These are strongly PAS positive and are usually found in the superficial mucosa.16 In the small intestine after treatment, localisation of these cells may change and they may be found close to the muscularis mucosa.18 It is uncertain if a similar change in localisation occurs in the colon. However, Whipple's disease affects a much older age group than chronic granulomatous disease and electron microscopy shows the macrophages to contain large numbers of bacilli.
In conclusion we report a case of colitis associated with chronic granulomatous disease in a young women necessitating colectomy. The finding of light brown pigmented macrophages in colonic mucosa adjacent to the muscularis mucosa with or without granulomata, in a young patient should raise the possibility of a diagnosis of chronic granulomatous disease affecting the bowel especially if there is a history of recurrent infection.
